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Abstract (Basic) : JP 10270345 A 

The method involves illuminating predefined domain of a mask (R) 
using a pulse laser source (16) . The illuminated pattern of the mask is 
projected onto a substrate (W) , using a projection unit (PL). The 
average pulse energy output from the laser source is measured. A 
specific relation connecting number of exposure pulses corresponding to 
set exposure is obtained, based on the measured average pulse energy. 
The oscillation frequency of the laser source is regulated by a 
controller (16d) such that scanning speed of mask and substrate becomes 
maximum corresponding to maximum oscillation frequency of laser source. 

USE - For LCD element, CCD, thin film magnetic head. 

ADVANTAGE - Shortens exposure time irrespective of high and low 
sensitive exposure domains. Enables to maintain stable scanning, even 
when pulse energy of laser source varies. 
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r-f u>.x2 2 tznmx < xmth x -3 kejb-*-* 

t , M I If is >J > ^ >X*> t - A X* .X A" > r 

[0034] x*;WFasiS2 0 it % h- ASt»-«^» 

T'ii. 0IS1S3 40jafflfciia* ( = 1 -J*.^) ^5! 
^Saftffl <0»£lf6ffi) OND7^n^ (FaiT<« 
^)rt0 2ffl^ND7 4 WIG A % 3 6I)*«**ilTV» 
4) SrEKL, -f-«ISie«3 4 SrKBrt-* 3 8t-[nie 
■T4 .1 1 0 . A«f 4 U— -9* t-A L, B 4» 
ifi^Sr 1 0 0%^^]:^^^^^^^^^ 
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mm 3 4 1 Htt^EICfKSr 2 gffidil U 2fflOTD7 

[00 35] mi7y4 7AUyX22\±. x*;l*Jflffl 

;u ft **&-=SrHtt **T1iBW4 fctf>fc*R«0 2 
»:«iB*»«-rs . £ W2&^a»&»ms*i3. if 

[ 0 0 3 6 ] 7 -7 T-f !✓ y X 2 2 ^{BH^ififtfc , 

afc^HPKo. t»^fflco^^rap*j^, x 
>mmum m\x\tz<nih<n29&nmui6L*)<n 

( 0 0 3 7 ] avH^MPR 9 r 2 4 mwwxmm 

> K 3 0 BSr-frTES-frTSS 1 U ls—UyX2 8 AStfg* 
2 U U-UyX2 8 »J U-ftTS^gSft 

[0038] t^Uf^ >fyK30A(i, Uf-^ 

XLfcKtefiBSfiH Wf-^^R.Jh^gaW8Wl4 2 Rir 

®%tmBmntf&&*tixu&. iti. zcom^u 
i-7Wj a v y 3 o A^mz^mco&m.i/^ 
w*mvmnat:irti*!mi>+9fr'75<ty\i 3 0 b 

A >■ K 3 0 B LT«fffl««4 2 RfcEfc 

[0039] yu-«¥**«BK^6*2y^-uyx 

2 8Btt»Wt^xJW3eT L*»K»±fcli % 33ft 2 
»; U- U >X 28 B £i&g W^fKMHJfc I L * ]✓?> 

«Ico$ y-Wk^WV\,xmwyt I L<7;#S8i:£a y-f 
y*fuyX3 2#EH3*iTv*&. 
[0040] -5 LT*M£tt£SPM 1 2 Oft 

^XftJtSft.fcW-ire-ALBtt, t-AWHI6V» 



x*/^3HMS2 0(3AStt&. ZIX, c:<Ox*iU=P 
fflPS 2 0 COV ^ii^cON D 7 <f )V9 £®£ Lfc U— *f 
fc'-ALBiJ:. 7 l/yX2 2CAW'f&. H'l 

tc-t^. 7 7 4 74 vyX2 2<nfA\m\z^W)2?A% 

mm&zfih , c: o^ao 2 & jias** *>« as 3 ' < 

frXimftl Ut. mmmnW)WL2 4±.0)\ f mifr 
eoHniSWfciffiaLfcflL <R#$*'/hS 

$rt-A*ry ^^2 6^4. i^h-Axry 

2 6 * JSiS LfcJBKJKfc IXWVVZXltyHt I Ui. US 
1 y b - U y X 2 8 A EQ5g U * 7 ,^7' -7 4 >' H 3 
0 AC0$B<OfflnURV r *Ml<'i~?)l'7v i yY 3 0 B 
SrSiSLfca, »2';i/-Uy.X2 8BS:iBaL-C$7 

fttt*ftfcV^?A'R±^5©l^iHWJB«4 2R.tfr- 

[0041] bWx7vT 'J v ? 2 6X')m2titz 
^/U.7.JHBH3i£ T Ui. «3tW^X4 4Sr-frLr-jCa:S!»l 
S^J: D^^-f >'r^U-^-byir4 6 A 
yT?ls-f*>y?4 e&ffiXtmsrijK ^m^f 

»^*-^HEl»aVA/DS»»S:^LTa!^D S 

(digit/puise) fc Lx&nmm 5 0 trftttsh* . a 

[0042] iiiieVf-^^Xr-i/RSTiCU^^^ 

iS (xyw) rtX'a/]^^T*4>^Li^ uj- 
?}VXT-im§m4Sfok~>xj££:%fa (::tiii 

10ttffi£fe*|nIT'ftSY^'|6ii:-t&) t^WlgXhD- 

T±KBBe3fifc»»tt5 2 RSr^LTM^^— f=F 
^5 4R*Ci-?T!ta$*l, CtfO^-if : f*ft5 4R 
WttaflWiKHWSBS 0fc«»*ix* J: :> ttvc^ 

[0043] HTfatS^^P Lid, F^fflr h y 

o^iAX 5rrt^«S«ccoi/yXxi^> y b 

jFtiTv^*. ^^c, c^«a«5¥*PLtLr«. t$r> 

«*« («tt«i(fl/4Xttl/5) <^)t ^A<ffilB 8 
fttV^S. w<0fc«6, ffiTf£c7)fti< LT. v^xffg^T 
LUi 9Pf-^^R±OHRWH«4 2R*«H«!B-$ii* 
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[0044] W3eXYX-r»^14tt, >)lAXf-y 
SElftSP 5 6 «fc o T X YiSft t^S*m T* & Y/rfflS. 

ix^fi^issrta x^rm ((mi tfiwssEansswfii) 

U2<?;7cg?Ei?ii^J:ni^oTw:>. ^tfOXYX-f- 
>14±fc. Z-HUhxf— x58M£$£tl, Cl*)Z 
■f^ h xf-y 5 8±£^,t<^x/n dvUT'fcft LT 
^^)^im^Wm\zX 9«fif$*iTV>*. Zf-/uh 
xf— ^5 8i,i, ^xAW^ztfrpj^E <7*-#x 
liiS) SrlBfi-f^t^fc:, XY¥ffi£*tt*&»>x;\w<o 
««ft*aSt&*IB**t4. ttz. XYXr-^1 

4 flfitBti. Z^u h 8±fcH£3fifcS» 
*5 2W£ft LTfl^P-f'TaHtS 4WKJ: DJBB 

OCfjtt&Sn^i:.i^-)Tv>^, 

[0045] SJ»3W±. El 1 *k »JWf«i: L Ttf)±SJ 

wiiiB 5 o te j: T±w«*$ii& . ±mmm 5 0 
ti. cpu (*&mmmmm . rom (u-f * * 

> ■^^•;) % FLAM - 
-3yt' A -;) Sr^TUWtSii. KftttfWWBfc: 

3f. ^XAW^Xf^t'y^ KifcM SV^SfSrtttS 

[0046] mfrMfcli. ±MWKK5 Oli, Mitf^ 
jfcif #B*fcti , 1/ f - ? i^^yl-X t— VR S T 8: 
•frLT-J-Ytfft (XU-Ytfflj) (C5£J£V R T^SESft 
&#fcHJ{IIL-T. XY.Xf-i ; l ^ ^IT^XAW// 

»*«tf4 2W(-cWLr-Y*ift] (Xii-hY^ft) fca 

£a ■ V R (aJiU-J-^/UR^^^XAWtJt-f&ta® 
fS£) "C*3ft3iX&J:^fc. U-lFR«t5 4R* 54 

wmmm^m^ >t w- ^xt-s^sm s , ^ 

x; > 7, f— vTBSfta 5 6$: «iftfLfr L T l/f-?;t' x-r 
-yRST. XY^T«^140ttJKl«BKt*ft-P 

ixMW-fft. st*:. x^ty/coRtett, ±fflff&K 

5 0 Tli 1/ — f T*f 1 5 4 WWltfflffifcS-^V »T ^ X/ \ 
x-r- iSWUM 5 GSrfrLTXYX r- ^ 1 4 coffi »8r 

SB5 0, U--lFT«ift5 4R. 5 4W. W-^Xr 
-vffiSMB4 8, ^xv>XT-^SJ)«i5 6tCi->-C, 

[0 04 7] i»WP»a5 0'C«, M»««TS 

-Stll»fJ. 4fc. ±$W&H5 0tt. x*7P*» 
W8S2 0. ^^gBP3K»)«24^^"^3 8. ffiKIIK 
B4 0£*ii^ft-ftLTM»U Elcxr-y^SM£ 



f£B & fc *T LT V ^ , dii^ co 3 y h d — v ^JIK 
^5 0 fc UtJMKRttT fc ft v ^ fc & • 

[0048] i o ay 

[0 04 9]H2fc:li. HlW^3E3!ateeKBl 0<7)J5 

mmuzmmtm&mim *) * lttssjvc t * 

5, Z<?M2[Z^t\Z>£')iz^ x4f^U—*f-}effll 
6c0rtiBC(i, U-nf^fi^ i 6 a , twaru 
1 6 b s x^/U^^^ i (> c , x^/u^u y h D -^> 

[ 0 0 5 0 ] 132 £*J V iT . J r «fi35 1 6 a^r,y s: 

^rKW* 8: & t - AX7" 'J »/ 9 1 6 hi Ait U t' 

«KWmStL&» Sfc, bWa7'J7^1 6bTSSt 
Snfc^-^t - J: x^l, ^ 

x^ 1 6 c (CAWL, x*/W^x^ 1 6 c frt>or$$g 
Wkfc^iPfWftn tT - ^ h' @K Sr-rt- tT {11 E 
S LTX.^^'3 »d»7 1 6 dlzm&ZiXX^ i 

x^u^x^ l 6 ccodl^EStc*fJ6i-&x*;u 
^WMft^flififi (mJ/pulse)TJ»^. iB«<7.>3fcK 
B$te(i, x*/^a> 1d-7 1 6 x*;^'q;X 
^ 1 6cwaj^jES^ ±M«KB5 0 J:Dfi9*3ix<: 
IMffltBST s*<o 1 AVl/XSfc 0 ox^^afltffifc: 
WJSUfcffifcOrS i ■? SESiRl 6 eT'^ttfflttE 
e7^-KA' 7 ^siJt»Tr?^. x*Hnyhn- 
7 l 6 dt±. I/— *f*ffiSl 6 a(cfR«Sit*x*;U¥ 
*«E«8B1 6 e Sr^-LTiStiW'r-S^ ttcJ: OftftUSiS 

dli. ±M»SIB5 0^^»I#PffifBTS(cJEtTxJf- 

yvM/ m 1 6^«eeisoftS:£H«SB5 otii? 

*S<X3tJ3«feRteaft56**-& b 1 1> *c , i*y7i/-fje 
iB 1 6 T ^ 1 ' n'^-X S 0 o)JL *;^*<±»J»SK 5 0 

o7 k ^7 

[005 1 ] x^-^U-if-JtiH 1 6rt<7)tW* 

«HtfBfciK tT U-if t - A L B *fflttbt&>0) is * 
y?16f tHBSitT^S. 
[ 0 0 5 2 ] Jgte, t*i^&*I»T-7';^flijiltii*(c 
»i. x^^x^ i Gc(?)&f)EStfx*/i¥~iyb 
n-7 1 6 d£tf LT±«»£B5 0H«»*ix H 1=« 
IWSIBSOtrU. x^;u^=i>ha-^ 1 6 c^E 
st-Y yf-^u-^-fe y-t 4 eoaj^D s fc<7>fflWKifft 
4**6, ^LT. 3aEBjWt±JHWaR5 0li. Br 

t. x+i/^u— *f5tai (>\,zrt)VAftit*rshi>tK 
♦^^wxfflBHJEttU-Y yr^u-^-by^-4 6^^ofB 
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wC0&£<0Sgf?#fi//^xnW±^7* 
[ 0 0 5 3 ] mz, ±il<Oi o tzLXmSLZiUZf&SL 

nmm oizmzfemmmttw-mt^xm 

l^VP- Iftl&iRl Grt<OX*/Uif*X* 1 bc<7)ib 
■flESmM (±*JUmm&com*) £ (mJ/puls 
e)fc<E5&*-&. .ta^i-it:.- >f yf-^u- **y*M 

l/pulse)T*&. 

(00 55] Z1X\ 4 >T?l'-9*yV4 6<nH-)1 
DSIi. iai<02-^hXr»x5 8±-e»IB (E0*K 
*?x/\eo«ffi) kHt»SCSa$iifcTH550iS*5S 

li ( m J ( c hi* -pulse) ) OrSftfJ&tC* *h 4 > 

■•MO^a^OS (disit./pwise)$:, t*®J:^S5ef: 

E=E 0 <1± (i/N mA ) XE k 

e r «d*»t44x*/i,^s»i/y^rA0. 
JftSWWiE R /E 0 iiO. 0 2-0. 0 3T'*>&. 4 
Jt. iUfi»T'*>»). i^fittffl/Jf. 0-N r , fi:A co$E 

[0059]* IT. i <^£SWfc3-frfc*^x 
Gc^aj^EStOttEi k£fflWT-? (Pi . 

[00 6 0]H3fc«. C^J;5CLT»Mi*«IJBt 
(Pi , Ei ) *vl^*lTO&, d<0EI3tfcO 

Pi , «Wttx*;^^^l6ceoffi*fiO«Ei X't> 

-r^-^'ty-t4 6^)J3ySftP (m J/ (cm 1 -pul 
se) ) fjn\jL*H^~ 9 i 6c<9ji0)ES (mJ/pu 

ise)s«ai't&fc»o?e}ftHjftf (p) ***>6*\ x 

*<08MM«fcf < P > Xtt^flBSMW?- 

>V4. 6<7)jaa*p tas-^v%T»i&r*x*;^ 



(mJ/(cm* -pulse)) tdS8W"&Jt^^lftf* 

coffin DS.J: W$mttzim±.{z$l e>tiX^&R%Ht 

Jh.&«ffl±?*)IBK*£, 4 >n~7\/-9 j cv*t4<~>\ l z 
iWHP <mJ/(cm* -pulse)) £ iXWRt 

[ 0 0 5 6 ] 4\ i *5 k LTV*Stf)tt, »ffl±fiO» 

J/ (cm 2 -pulse)) fc s x^fv-vU-1f3KSHl Grt 
OX*7l^EX * 1 6 c^jitfjE S (m J/'piilse)fc^ 

fflww«r*s . *0)tz#>mm%frt tx % m \ ^x 

* yV lp#iH 1 6 9* b'-A LBO 1 AVI/ 

XSfcO«X*;PdpEli. JJr^^X*^4FE a (It 
K£ft&h*fcOfc-#-6. ifc. x*;i^FfflHH2 0t: 
8Jt*iBa*Srl 0 0% (BRR) fcttJ&f*«>*>fc"f 
4, 

{ 0 0 5 7 ] * IX. V-ft'-ALBWJ+KE 
5\ f^4"C.NX*;U^E 0 ^±Tfc<XiO i 0 (SRfl:?* 

LX^h. 
[0058] 

/E 0 } (3) 

[0061] JaT^tttBBTti. HMtofcaM > r^U- 
^-fe>H/4.6i:X*;U^x^ 1 6 c fc cOfflM^f-ffl^ 
»JX7T*^, tBMT— ^ (Pi . Ei ) *«H3+OK 

4 6^11SP (mJ/(orri2 -pulse) ) . StfSWft 

ES (mJ/pulseJ^JiasrS&fcOkRS-rS. 
[0062] 

ES-jS-P (4) 

±«»^5 0T«H3^RlT-^J:OWi 

i>< iKizx^xmmT-^coim^Ti'i. 

[0063] fcte, *9SK^SO^SBSXISS 1 

0 rtOC P UOSIWr^^y Xix ^7TrTH4 <r>V n— 

1 6 *» 4<?>W-if tf- A L B te«*f 6x*;l--¥MM» 2 
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10 0 6 4] ii\ &T<Qmt?m\*&A*<!&>X ofc 

saw 6. 

[0065] < a ) S 0 : ^U-^^ffiS&f & *>xa 
8*1) . 

( b) N : ^xy\±^ijS]S«:0fcaaS!fS/t4^^x»g 

< c ) p : 3litmF(C-f >T^P-^-fey^4 6£Tffi« 
W^StjfflSii&»B5±^^AV^x*;^»S ( m J 
/ ( c m 2 pulse) ) v 

^*>3'y MSfiW«I^oiI^ (ft 
<e)p t : 4>f-^u-**:^4 6£&*fcL*:S 

ftAVl/ZX^l^f (m .J/ (cm* pulse)) * 
( f ) E t : x* i/v I/— f 1 6 #±jWH88SE 5 0 
^fegW^U—ft-ALB^X^^Rfefl (m J / 
pulse). E|Jt>. { 4 ) jCtWlSLtiXSt^ifciLTv^ 

Et = 0 * Pt <5) 
I 0 0 6 6] ( g ) V oai : XY^f-y 1 4<7XX*-v 
( nun/s ) „ 

( i ) Ws ; *X./\WX'<?Mtom:RytZ*)vhffi <m 
m) . 

U) f a-I :X^y7WfHi6«TO 

Jgfflttft (Hz) . 

[0067]**:, mIS&ftt LT. u-irJSfi«»» 
[0068] 

1*0 XN, in /Ws (6) 

*56«fBJBT1ifo<f.a«TA>). f 0 <f<f 
oar ^ISfflt-«!Bliia»^«tBarflgKft oTV * & tot 

1 0 0 6 9 ] it . x*;Wffii3»2 0Oj»8*li»S 

*(i*it»9«c* « J: d fcaathS ftT ^ 6 & ofc -f * . 

C<0&Jt* r Lit i: S . *mkBJ&X'l± r < f 0 / f 

[ o 0 7 0 ] * L ? . a#c0ft«fiM»5/-^ry^«ia 
[007 1] H4W*Tvri OOfcfcivt, * 

3e**ftS 0 *«*S*l4i:. ^f7Tl 0 1(CJS 



[0072] J^OXt- 7710 2 T'ttX* ^ * U— tfft 

Mieiznsm (mt\mi ootm jvt>w&tifth 

lCX ->X* fa^JtC^XAW±rc7.)^AVl/7.X^/t'^r 
££p (in J/ (cm 2 -pulse) ) $rft$Jf£„ Z-<nt\ 

^*t&w*BlihL)tttffi''ClTfc*i-6. 'm. XY.xr 
-xl 4 frBBfflLT^XAwrjIJ^^^ 

[0073] &0>At y r 1 0 3 T'ti^ J: W 

N = c i n t (S 0 ,P) (7) 

Wftc i ri t.Jiyha^filTl«fB<Offi<!0ra»£ 

[0074] <JW*r 7* 1 0 4 T'*coR3E AVI-74KN 

ft/ha*/^x»N oin (i, M£tfi^ft«*ftTgiE 
felte L X IkM £ftT v '» & ; ^,xx*/^Otf ^ $ 

( 3 <? <0ffi ) p cO^avuxx */Mf P (c*tt £ 
it £ p / p tc^l ftft & ttT* & . 

[ 0 0 7 5 ] * IX . IO.Xf ■> r L 0 4 fc:*S(t&»Br 

AVi/xSfN oin iO/h«^»&ttt s .v?7ri05t 
LTv H 1 ox *;^3ffllSJS 2 0 \ T D 7 ^ ; u ■ ^ (c 
J:Oi^^rflE?dSJi*w+^ftS 0 /(N ftin xp) tc 
fttifi<, /;^.>N^N oill Sr«IM-rSJ:-)=i:i®S*J'jS 
.miX&fclttks ilWf 7/1 0 2 . 1 o :s^ff 
* Wlffift v u «io J: *) lz LXa-tv r .1 o 4 fOWltW 
HS^ft^a^iattA^^-r *y r 1 0 4 <7)«^S' 
JgSftfc*!^ (N^N Bin ^)JEB^) (cli, Xf771 0 

[00761 

A ttt - A B S ( l-pN/S 0 > (S) 

11X\ BB*ABSU«W«t*A6IWBrC*ft. 
[0077] ^OXf 7 7' 1 0 7 T1±x * V U— f tE 
jB 1 6 tfc H-ft^^/UXX^^^tSSgJS^dMSTAS** 

L fcK3ttft BfltfiflWt A t tt.ht'* ^> jW5*» r 

«A ttt ^S-jKftBaiflWWtAt J:0^$v^tSWi, 
.^T771 0 9(c»ffL. 7^-^y^jfgV-.xdrv>ia 

[0078] 

f = i nt (V m xN/\Vs) (9) 



(11) 



IflSJsp 1 0 - 2 7 0 3 4 5 



ZZX\ Hfti nt (a) (i, 3^U£j£3xt'V>fi*0 
1 0 0 7 9 ] v? 1 0 7 <7>?i|8)f* { 1^$fl/; 

^>v^im!sm¥^x-hi-fttt)^ xr'xri osic# 

Pi (m.J/(cmi -wise)) trttjiK-f*. 
P t - So AintfS, /p) - (10) 
[0080] #^T\ ^-t »J 5 1 ft\Z%\m—f>\>t L 
■Ctmur^&KftfliRiS tffiV»T. ( 5 ) 5U »)x* 
yVl/-f^biSl (,'C'0)U~ ift*-AL B^x*^^ 
>SffiE t (m.J/pulse ) £&itJU C OX*./Mfa£5t 
(HE. Srx*/Wf3>-hD-516dte«feL/^. X 
7-/7 1 0 9 Cj£#» ffiffi<9*t]< y«*V=--X* 

a- >fi«j$ ( v.„ ) t ut u-ir*»B*ft f * 

[ 0 0 8 1 ] \X<r>X^ yTl 1 O'CJi, ±mtliL^U 

— mmmm. f tfi'-vnfrtfkj&smek f MI 

fcWc|»W-6fc fc fcCX^-vygatt* (.*<*•*• y& 
£) *x* + VftiKav.„ fcRj&f*. -tT. JfcE* 
T-/71 1 Otf>"MBr*«SjeS*i/i«*li. Xf77l l 
2KfJW*. Cl^Xf 771 12T-W. JiT-gailfc 

n >• h n- 9 1 6 d £fl IX Is—fMBffltak f fcft* 

x\ A^+ya&v&d&tK.&Jwx&fctt. 

[0082] 

V-Wsxf,„ /N (11) 

*LT. X-f-y71 14TC4. * iX£T'OXf-/7T')g 

10 0 8 3] H5fctt. ±TB«HU:H4*>7 0--f-+ 

(s, ) fcijftsfc9«ra*««a (t. 1p )«)B8ff^ 

<r>X't>h. 

[0084] zomsfrhwht'tck-ti,^ wmsm 

S, SPN«i, • (f. M/ f,) OflW)teUv\T.x 

*fr*c®m% 2 0 01i»^$£^oiHffS-g»}S £ v 
=5r<, SIC (iS^K3tefiS c OiIt*^f,-f ) + 

<rjqi**s, >pn, 1b • (f..„f t ) 



mmtb. BD*->. £8^Rjeff#»«X/l'-7-y h 
fcLT fci*Hn6fc&6. itz. tnz* 
■v yftSiSTJBfcT*& fcassgiSfttofciii s 0 r> n 

[008 5] zuz. *memta. x* -^u—f 

3L fl.-?S'^(Ox'NW{C^-r^U— |f t'-AL BO 

K*M*«»r s» •frxAWiofcj&T'jffaoajrs* 

[0086] fcvI*>T\ ±T'|iiBfl Lfc«3tt«M«>— Jr 
<r«»t*»r*, ^MB3n«0«2 4^t«t&H^ 

"«fcmaiiijMrr»4 j: o ^^^xusttssT^ 

[0 087] -WktT. ^^/^X^l^ 

*^fc4&«PK!i«flWHcS«-S«*^E (E<1 ) 

mztix^iLtDti-i. 

[0088] m^~->->xx-<owmm^mzii^x 

<01jjSSfcDOfbh»*li9iaitt (Ws/V„, ) — - ( N 

SfBWftfr-Cli, */I*3l£iWCIl5l6T& Sft^Sl.tl 
(i, ^1 (') + iz-y-x 2 X'tfZ ixh i. -) tc . EPN sia t 

[0 089] ititWL, Xmmt&Qi'-'iryZ.&k 

^M^Ecommmmm z> t . s 6 4>o r- x 3 k 
ft/hsmis»iws/v B(11( r^*). 

T#***«»JiaBtMS i liEPN. 1 ,x (f.„/f 

0 ) tsr^?n, £ftlir-xit^$ft.£$&R>-^ 

Tii. u— fjwwia* (ti9£tmftft) £.hw&w 

(EPN Bl . £S 0 <EPN ei „ (f..,/f, ) )-CIS 
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1 0 0 9 0 1 £i>\ ±ffi3UfcJ$f5T'«i, i-t^U- f 
jfcSR 1 6 o./ u x x */i/djf s- mtmt t (co v > x 3K 

ntcftir, ma-it t bizx*;wmtm&t i 

T. fl?i£UtEl 1(A). (B) K^ixSio&x 

-jULttftv^tfi^iftrfts. cico^ws. SIS 
wows**, &M.tfB i «x^wfam»2 0^794 

7-f U XX2 2 t<nmmV-~ f t'-AL BOftS8±fcid 
[0 0 9 2] IS7KH\ ^2^9?^mt:{M:&£> 

*«^^7 o^mm^imn^z^ixxui . ^«>ts 

*/Mfw&^£ff&j^/, xaf^vu-t'^l 6« 

o*jit^«^sss^ia i o k Ham . 

10 0 9 3] iOfc*. IO«aEMfS^S7 OTIi. 
H 7 l^S ix t ,t o (c . x *»=¥fflf5i}| 2 0 k 7 7 4 7 
4 V>X2 2t<r>Wl<r>\s— f t*-ALB<03K68JLfc: % x 
*.'Mff»3Ea3s2 laWt^fVO^.. £«9x*;l^ja 
.1 kLtW. MiHTSSifiUfcEai 1(A) 

i (B> <,z>^i\h2^^jx^h'Mfniz{5txmm 

#&x*/i^fifcgigf§£jflo.& - kA<"C£ 4 . 
JWfttSSWS2 lCJ:*a«JIT F 6t£tiW£K5 OtC 

[ 0 0 9 4 ] ftfc. x*yKta£iB352 1 k LTs Mi 
If7-e>— txigjr (t'nM • i^J'-xm) mm 

[00951 08 fcli, *OX*;l^£i8&2 1 1*1*0 

jwwes (eskww) ic**f*na»»feoiwiika!ji 

ST, fclTi>&. #3IHBg?STI4. SStWftT, <opg 
tf fctM&fiifclcJ:'). fifctB£T F If. & 



'IvBT.i. kifcttiKT.,, fcco+*«T, (c^c4i-)(c 
flBBSfiTV*&, Jgte, x*/H?a«fK»2 1 *'J*7 

[00963 *©fl!OTSMM>tlMy«i» ±M«RSX5 0 

t*ic p u<o»jfar;ud-'J XAtf Jifc.?, .fcfcftsi-Nf, fjyi 
LfcJB 1 05l^^^^fS^g£KS 1 0 k HttC 

[0097] K(c. 4^tt»n<0}g£Blt%$SI7 0» 

0 fioc p u ^ftipT/p^ 1 ; xa s 9 1 o 

l^— f 1 6 frh<r>\s- if t'- A L B t*f -f 4 x*;u 
[0098] 3MKil»8l(Zt5(t4ffy£lMWtt. *^ n 

4. 

[009 y 3 jfe-f , [3 9 OXf 7 7* 2 0 1 fc-fel . ;T 
* U - ^ t ct 0 a y V -/HBWASJ 6 2 ( H 7 # 
PI) S-fJ-LT. *x^W_bm*W*J:+4*R«>i'9 
7 MW«<oniidr*t><C«l( (ff^ttl) , #>-a 7 hffl 
ar \i -5 ^x/ NWc0^^l6]^«^il!igi 

(>^E^) 1-.- fclV^x/xWicol.iSSOt-liflt-r^ 

s a^m^Tts ( ss&xft ) s 0 ( m j I..2 > 

KS^i'i^.k. »:^7 L 7r2(>2icji^. x^vvu 
f>(C«^lsl (WtlflRl 0 00) >vvxwt 

& .r k -3 x . rB^Wfc^xMW^-ecof i^ w.u 

^/^ffijgp (tn J/ (cm! -pulse) ) 5-ftl-r&. 

BBL-T. *«BBDt«*tfflt. SB9!% I L^Uf-? 

YXt-V 1 4 tBIbUT^x/NWSriffiBS-ttfeWJB-C 
^T^^-J-Ct>fi^^. $rfc, ±ieoT-%/^^x^/i.^S 

SIHB-f &R5(C , U— 9"' t*-A LBWW-7X.f/W) 
fS^ffiHc03fS ( 3 a ) C)fi ( If <Syo§ ) <? P<7)T^n' 
yl-Xx+/l,dr'55Kp t^ftstfcd- P./p S-;J<}6I) C k L 

[0100] <k<0X-r<y7'2() 3mfilTj*L>l:XT>yr 

1 o 3 k^«t tTS-3f wux&n i^an»-&. 

[01013 itORjt^;^»Nco«ajt«E*. 0^14 

nmuctf, ±mwm&5opvocpux'i,i. mmi- 
hmnztixymfe&b Lx&fczixxvi'wxx.* 

)\>%<r>\it,-o% (3o«i) s PcoW'N'nax.^udf 
«f«P Mttf P/ptCl-^V^, »VXAWJ:C)«. 
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mmzm l ft fc*fc^*lbhS#w*ft N. iB 

*r:£»6ft. ±f£Xf--y72 0 2TTfclto:tf P/p 
CS^'^T ft/hS jtewxa N.j „ Sr;R#>ft J: o LT 

±W I. jfiS OffltMBfctS WitFUffltTB 
-2504 0 2^&WfcWK3ivO* i 3 1. ¥«3ffi 

N.in S I UP-'P) 1 /A. .1 2 

S't-X&N. i . «±V A ft *» fc' -) WSf*- 

ft, 

[0 103] -f LT. Cmr-y72 0 4(cii»'tft ; F#:S 

'^SN,|, J:9*3l>*frfctts ATyT2 0 5fc 
ffTrLT . $7<ax*/WrffiWS2 0«9N D7 < 
J: 0»^JIKrf8a»W**^ S a / ( N.j. xp)C 
«fciS<. /rJNSN, in t8ffif&J:3Cf»S*ta 
IllTS&Uft. JJB^f y72 0 2, 20 3W«WI 
Sr'-Blffi* W wSOj; 'j (CL.*CXt"/7*2 0 4 cD^IBfitf 

f&ixtzl&t; (N2N. in Af -/72 0 

blZWfilZ. m^Lit.X-r-y7"l 0 6 k Rttl-C LTiS 

rasmttiK<9$MflA til( «r»as-f ft. 

(0104] 0 7TWW«:*/Mftf> 

«*3B«A UI . ^k&LfcfS^MlliHlfStSIA,. J3LL? 

Aft*«5*'«rflBr-rft. *LT. ^«HBr*effS3iut 
t^*^awaA t|1 36«K*itHll«»KA t J: 

T. tJ = (N.i,, +1 ) ( 1-A, ) 
T.i. «N liB (1+A t )/<N Bi 

(T M1 4-T aiI )/2. W*/r 0 fcSJgSfift. 

[0 1 08]»)Xf7T2 1 OT'ti. ±TJtdJUfcU' 

laTTftiA^fclWt*. *LT. rcoWrtfftft 
S/tfiiS&Wi. 7* 2 1 ltJEA. i*;Mf:?> 
h n- 5 1 6 d $ L T V— «f WMiHR* ±T3WJ I 
fc'ttfcftSTf ft k k i tcx* y lf«£ ( x* r va 
*> fcx^+vflMMV.,, URJlrfft. ±52* 
f'vr'2 l 0<r)VWffl§fe%tlt:%'&\i. At-/ 7" 2 1 
2KStM-6. C<7)^T-/r212Tli. JiTitSS L/S 

3 y 1- □- 7 1 6 d £ ft LT U— f ^Se/SiSSc f Srfi* 
ftfililttftf.,, taWEUitt. .xf^r213C^ 
T\ X*+yj»$V*m&L!tXT"/Tl 13kR«l: 
ItttJfrfft. 

14 (HI 0CUf77 , 2 1 4 ) f»i. Ox 



A<NpT'3 (Jf>ffl*<N>/2 • tfPWiFJaftffik&ft. 4 
fc. •7XAW±f.>S->3 ■» fjWOTWSJWKKfcWff 
Jgtt£A 0 fcU ^XAWi^jST-jHBtSixftaa 
B*l«>W«ttSA„, ki-ftt. IHk/^xoflWR 
*t«B3Itt£ * W A r , , ft JCJDW) ftOfc&JPSrft/Mt 

ft. 

[0102] 

(12) 

*KV-***>'**3I (v.„ ) fcl/cu-?9BBffl 
WBt f Wj*Lfc*T ■» r 10 9 k PWMc LTCJWS1- 

„, ) k LT u-f»tBB«» f * WfcLfc ( 9 ) 
J:»»*art-ft. iilKJ:"}. »«^M'ARN*«ft/MBt 

itVLTX^-v^Msav... SrJHWftOT-asft. 

[0105] XT-yy'2 0 7 (cfe(tftf» { £5g 
$ixfe^-ti. Xr-x7'2 0 8(cji^. H7^x.t-/i.^ 
ffik^ISS 2 1 -CcOtafflfiT, C-iX^Wj: -) ta^-f ft C 

f •v7 , 2 0 9tcf?^ttft. 

T, =S 0 /(pN) (13) 

[0106] x*;Wf8B3KS2 1 fc8»tftHSH* (38 

*T. lt tfcWIT..,, kc;|S]T'^ft-fft* { . ±aoft 
'h^^xaN. in . At^lt%ftS«fm«A t SrfB 

[0107] 

/N. in (14A) 

„ +1 ) (14B) 

Aw±«>»j£Siifcs/a -v name. »*siifci83iai 
I o id o ] io^s^3t*t;. ±wwai5 ow«c 

PUT1^y-r^^-^-fe>^4 6Srin-LT. x^>v 
P — f KM 1 6 *» ^ V— 9 s tT~ A L B U J; ft '>XJ 

co%&. *) x.> NW±<o«-#.twir ft ^i-xf^i n T- 

*>ft^y>. H7<0«3tfBS4 2Wlc*tLTOxAW±£0 

- ^ -t y-y 4 6 *» t><r» vv-xWxWMg&fe^* N / oi- 
X^H^MISI (Mll20h<^Bft> «E»LTJK««)Wt 
3ttS*»HJf ft. CitfclO. OxyNW.|..^Yj;|nllC 
llBWBBHTifflSiifcMawfflaYj ( .i - 1 -M ) 

- 2 5 0 4 0 2^««WWCBKR8*ITV^WT. - -I "C 
\t. B«OrK«fc-PV^a*«Si-ft. 

[0111] iXWXf 772 1 5te8HT. acitJLOM 
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S rBt - (S. +S, +-+S„ ) 

P' =S ral /N 
«OT7X77'2 1 6X'l±. HftSft*:^ a 7 hSl*T^ 
XBOfHMfttatflW&iSS,^ OBfllfltftffgts, 

iztttmmx'bimm£ABs (s„ t /s, -- 
i ) tfj&vmtABwm&A^ io**^*^* 

*»**> SflKttlM^ftM&gfffmft A t *«£ 

»iE*T.,< *<JWJ:3fcR£*&. 
[0 113] 

T.« «S 0 /S„ t (17) 

&tfx*/i^fiS£3SS2 1 tiiltSS^S<0tai8fiTF 

[0114] <-CT\ »)Xf772 1 ST'li. x*/l 
-•V'K®PSs2 1cO^MtT F te*tfj*IE*T.,« Wit 
XftMximtf. x^n^ft»ISBS2 1 *5l8SsrfigKH 

ft t~ *> ^ ^ t' -) A^»:^icso-v *xvm-ti . 

[0115] 

T. ir , ST h4< • T, ST.„ (18) 

■I IX . ( 18 ) sWtii&tl 1 $ 1<±. *tt -y r 2 1 9 
tr^t'X^JL-^SS^|glS2 l»aMT F SrT,,,,, • 
T r ( =T F ' fctt) fcSSSUfcft. Xf772 3 0 
tcfiStrtS, dO^ry7-2 3 0Tti. fS^-f^^^g 

3 7 htmtfh*>t$l,zi,&z*r-vT2 1 4KM->T. Hi 

ABS (N' • p' /S, - 1 ) > 

&MI%ftgflEttttJKA t fciBifcfcftfcU. X?*T 
2 2 4 Kg/uT#®fr?S*SO$JES£#,WS . ft* 
WCIi. x**U^F«««»2 lt*j«t*«MT F 

[0121] 

T F ' = T F • S 0 / (N - p- ) (21) 

LT . <JW>7, f - ••/ 7* 2 2 5 -/ 7" 2 2 9 fc*S I > 
X.. fl?i$L£Xir.yy2 0 9-*T-<y7*2 1 3tPISW 

imvmtztti&t'wz&H • f^jsra 

S f MTX'fotUf x*/l^ n y r-n-^Srtf-L T* 



[0112] 

/M (15) 

(16) 

MF.£ft-0 ttA>h*?lft8*ffliBf(!fXSE 

[0116] ±EXf->yr2 1 fttcisft^^JBi*' 
«3t3ftfc*&» fSrfc^iffttlH&ABS (S rj , t / 
S 0 - 1 ) * s Kft£B(Ili8rSA t WTT**fc Sfc 
ti, SrS* imm^timMAT -y T 2 3 

[0117] Z<0-J}\ ±iex-r-yr2 1 SK-feWC. 

mmsTt titsEMTrtt tawi* an) &v>imwz 

Kr^tZMi^ 7sT-y 72 2 QizffirLX* -7XAVVJ: 
<0 1 &3 *) OMftJ ^7vfS(N £«GSto N ' t^jg-f & . 
^cfc, WOto^p' (d (1G) ftX-X^^ixi, 
gMWtyVUAJi^tU^Xb h . 
[0118] 

N' =oint (S, /p' ) (19) 

<K«XT-yr2 2 1Ttd, ISiE^>S3t^VP-7. 

N ' *<N oi „ ..tO'hS^fc&fcti. 7,T-vr2 2 2T'X 
*/l^f^ia«l2 1 5- 'J -b-y h LT . t»»BftT F 
ffiT 0 tSSSt^m, EI9mf 'yr2 0 5tc^->t 
N ' S N. s ,, i & 4 J: 3 tx*/Wriai»jB 2 OOffltttt 

ZVmLXfrh. XT-y72()2lzmZ>. 
[ 0 ] 1 9 ] -3k Xf •/ T2 2 .1 SfiX- 

7 7*2 2 3 fc'«WLTl|Eatf«WBS-ix«»W»lt.1tI 

[0120] 

A t (20) 

ojBWRtu-f ft&mattifmri 1 1 uz. 
— -rifc^mnjftft f ... imix^tm. u— f 

■tt. Z<0&. ®Mtz.T-v72 3Qlz&ftlX&<?>i>- 

[0 1 22 3 -3r. 7.x 77*2 2 3fcfelt6»#$5g 
$^*6^-. "«rfc^^3B8n6 B^^H A B S 

( n ■ • p * /So — i ) tf&tt&BflumftAt jar 

X'hii&sii. x.^/u^mmns2 1 

8<*S:V^>r. W$A7--y72 2 5aTlzWtilX. ± 
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[0123] tt±.<?>£ 0 IZffl 9 mm 1 0 KOkZIXh 7 

?sT-vT2 15-2 3 0 (Xr-/7 , 2 2 2€-IS5<) Ktf 
Mil X ") tZ. <yx.'\V!±ff)iy a 7 hlSJOSBfcfcS&tt 
Z'ft&fMz^ (1^(0^5 -y bJS^WKttWfSNc. 4 

(^y-v^-f VYVr—?) SrJRWU 

mizm-j^rx.^m^m^2 1 cfcjt&stps-r 

f *rPS L T / W xx*/l^fflia%*>*l4 w k A> 

[ 0 1 2 4 ] * . ±G»t6BIII(C i * k . W«flE U ^' 

xhA^^ii/clftf^XAWOlSit x 

1 6 ^¥-^a-7-#<:*£ < 1 WX-iNcffl 

-i-5-y?lx> ^(-t^r)^-& U-f -yT2 1 8««S 
tt£ . .*f •/ T 2 2 0 ?*7X/ vhtf) 1 jSWSSwfc/i/kXS: 

joshes*.. isuifwARN- < n+ i ) $r*s«a« 

3liU$iifci * (cfcuz t , xf -y T 2 2 5 tefcv^T l- 
--t'ftjgil 6^%lSJU$:I&f tM<r>> a -y ho (N + 
l ) /n^\,zWx.Hixh<r)X\ &m>l,zz*v>3L%Z 

< . .XA™ V v h HtffrtS £ k tfX'Z h . 

BBKXt ••/ v 2 o 2 ; ) (cx* v v f'MM 1 (> 
*>i?)U— f t'-A W^A/uxx+^^SritWtfe ( i 

ffiU X-7--/7'2 2 l->^f 7/2 2 2 -^f";72 0 
5 *) X*^s¥fflB»2 0 K feft&fflPfiT* 

^SSStftEfteU. XT-I/T2 0 2T'X*/l^f x «v 7 
WTfrtl&ij^ Z(7)X o\zi/s 7 hffitt^»ajU<0Hfc 
x*;W4FfflW»2 0efcW;&HlttT l «KKt«M(K 
{J^OffiV^O-Cfc-S.. ®#<^x*n^'f-x 7 
?ti. '';x.AS:ic}ft^*&. XJi^x'W)0»/ Mr3c}li 
^fctfwBWB-Cfpbii*. HAtf ltW>">x 

AA^oR^iat'JiJiftx^/i^^f - x -y ? frff ? <£K# 

[0126] tcii, igXf-y72 1 5T12 (15) 5U 
►) MJBcofWtLSSftfiS.i ( j - ] -M ) O^ttcm^g 

( m<M ) ««JW»5(atSj «¥lW([S„ t ' Sffll^T 



tin. ^ifclO, xdf-yvu— fjCSl 6«0i0j@ 

[0127] *«2<?«lt»» , «i. WAX* 
A^fOSMSfc Ltx*/l^PH«»2 O&ViiM^fli 

1 «Hi©BlBk R«Cx* -> v yftjg 1 fi con 

;<0*S\ «itfx*;P^F«SaiHS2]W«JW 

«»w«a« (js®^) t 0 izm~i< ( i -t 4 ) » 

Ox*ft^f«jfe&*5r<itfc». ±flcfc LTx*n,*co 
[ 0 1 28 ] 4/1. ±ia^^ffiTI±x-f7r2 1 6 . 

gf'gmzmx.-tz-tzitzEKg.zmjEix^&tf. 
u, wfis r>t idiniixttMiiHiA^&^tctiv 

S rst *»«F*«»Ki MUZ? »»ft«Sr» 
IEt ■!> i 3 C L'C i J: i\ J: ■? ^rFiBaWfc J: 0 , 

[0129] .h!BSOI»*T , tt*->B 7 
OB*^BH=x*^tt«aMl2 1 »*^-LTB*ftO 

jh^8H^*tfc*^^Tx*;i^tt5aK92 1^* 
^UT»«»«rSaBUTtJ:^. £ *iK J: 9. ^37 

(wait 

[0130] 

[ 0 1 3 1 ] 4fc, H«a2tEa©J6HSt Afttf • « 

-tf-S £ k ^TS h k v> 5 t**C^:^fl»ift*aES»83^ 

iS$:^«-^l.c:k* { T'#-5, 

[0132]^, n«*3fcaeoojHHfcjiWif. # 

1 0 1 3 3 ] 4fc. «HW4fclBBOW!lfcJ:*iU'. » 
fc:»aia*««t«v>T - JS*^£OAVl/Xx*yL^A« 

izm wmommfts.*® hx-j -) ; k 
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nil i %i<?mtmmzmMi£m%mkW:<otttfiS: 

? c ) if, ~h l ^ffl ffl r - 9 cr>- M £ ?rc?ffl X'h h . 

imo] aawsw*m=*M-*»**E (e<i ) tt. 

[ !*l 9 ] m 2 «HMBBHSfc« *> ±mhpk»*i c p u 

ITVUr/'J SP&S'f 7o— hT'J) 



[HI 03 »2<0SBttJWBfcflk*i««*BrtCPU^ 

[niu ( a ) ax/ < b ) iix^^-fia^^o-- 
[ft-t^iii'un 

10 

1 6 X^fxVU— (MVUXU— Vim) 
1 6 d x >■ h Q - 7 ( JDM&Sf-fS ) 

20 x*n^a«» 

5 0 wmsrn ixr- wmxnn-^, mmw) 

54 R u — y-'-T-Mt ( A x- yfflW&O-W ) 

5 6 ^^xr-=jmiM (T.r-^mm^-^) 

7 0 j&tSftttgtt 

R U-Tt/l (VX7) 
w ig#3l«i 

PL 

EST l/f^.il'^f-y (-7X?7sT— v v ) 



[Ell ] 



[[23] 



^ «j 22 » » 2»A J» 598 pB 

\ \ hi 




to £i 




Pi 
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[02] 



l®5) 




(fl W 20 22 





^50 



(Texp) 



[IM6] 




3*£ft*t (So) 



[®S1 




[127] 
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( *»-> ) 



N 




1 00 



1 0 1 



1 02 



103 



■>x/\±x*;!,=F-E& (p) <omi 



N=cint(So/p) 




05 



£ 



JMg*Bl»iAt.t®JRB: 




P T ! =So/cint(So/p) 



I 09 



1 1 0 



1 =int(V«3xN/W5) 



1 1 2 



1 1 1 



114 




V = Viax 



1 1 3 



V-fnaxN/Ws 



( mm ) 
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202 



203 




20 1 



204 



206 



N=ciftt(So/p) 



205 




A„,,=ABS(1 -pN/S„) 



207 



208 



209 



2 1 0 




»«aT£E5£: 
T = Sc/(p. N) 



f =int(VnixN/Ws) 



211 




■® 



2 1 2 



£ 













f = 


f oax 






. / 




V-faaxN/Ws 



2 1 3 



© 
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[11 0] 



222 



® 



2 1 4 



220 



215 I 3g«ft**fffS 



\ r 




2 1 8 




N'^cint (So/p*) 




224 



aa*£-T/ wafers : 

TV«T f S./(N' p*) 



2 1 9 



226 



*" SI X 



230 



f=int(V B . x N , /W$) 



226 



227 




z 



228 




229 



ran 



X 



